Abstract. Dairy cows on silage and hay-based diets were given a barley-oats concentrate mixture containing 13 % rapeseed feed in four different forms: diet 1) rapeseed meal, 2) rapeseed meal + rapeseed oil, 3) rapeseed meal + crushed rapeseed and 4) protected fatty rapeseed meal. The fat content of the rapeseed feed was: diets 2 and 3, 7,1 % of dry matter; diet 4, 6.3 Wo; diet 1, 2.4°7o. From the rapeseed the cows received only about 2 g digestible crude fat/kg 4 % FCM, the total fat supply on diets 2, 3 and 4 being 15 g digestible crude fat/kg 4°/o FCM. At so low a level, the rapeseed fat did not have any clear effect on the milk fat or milk protein contents, or on the iodine number or fatty acid composition of the milk fat. The milk yield increased, however, when the diet contained rapseed feed.
Introduction
Many studies have shown that when fats and oils are fed to ruminants they undergo modification in the rumen. The esterified fatty acids can be liberated by hydrolysis, and long-chain unsaturated fatty acids can undergo complete or partial hydrogenation, to yield stearic acid (C l 6) and a wide variety of trans-and positional isomers of unsaturated fatty acids (Palmquist and Jenkins 1980) . The effect on the milk composition of addition of fat or oil to the diet has varied, however, depending on such factors as the degree of unsaturation of the fatty acids in the dietary fat.
The object of this experiment was to study the changes occurring in the milk composition when cows were fed rapeseed meal, alone or together with rapeseed oil or crushed seeds. Protected fatty rapeseed meal was also used as a feed component. This experiment was intended as a pilot study for further experiments on rapeseed used as protein and energy additives for high-production dairy cows.
Experimental procedures
The experiment was performed with 8 Ayrshire cows and started when the average time elapsed from calving was 37 days. After the standardization period of 2 weeks, the animals were divided into four groups and changed to the experimental feeds during the The proportions of rapeseed meal and rapeseed oil or crushed rapeseed in groups 2 and 3 were adjusted in such a way that the fat content was the same, or 7.1 % of the dry matter (Tables I -2 ) . 1 -2). The fat content of the rapeseed feed in group 4 was 6.3 % and in group 1 2.4 %.
The concentrate was fed individually, but the hay and silage were given group-wise. The amount of the diet was adjusted accord- nique, for the iodine number by the Hanus method (see Kaufmann 1958) and for fatty acids as described by Antila and Kankare (1983) .
Results and discussion
The 4 % fat corrected milk (FCM) yield improved in every group during the test period and decreased again during the post-test period (Table 3 ). The average increase from the standardization period to the test period in groups 1,2, 3 and 4 was 1.1, 5.6, 1.0 and 1.4 kg, respectively. The milk fat and milk protein content also tended to increase during the test period, but not significantly (P > 0.05). In all the groups the rapeseed feeds had some effect on the milk fat composition. The iodine number of the milk fat was lower in. the test period than in the standardization and post-test periods, the deviation in groups 1,2, 3 and 4 averaging 3.5, 3.5, 2.5 and 2.0 units, respectively (Table 3 ). There were no significant differences between the groups (P > 0.05).
The clearest change in the fatty acid composition on the milk fat was in the proportion of oleic acid (C 18:1 ); it decreased in all the groups in the test period and remained at a similary low level in the post-test period. The proportion of linolic acid (C 18:2 ) also decreased in the test period in all the groups, but that of linoleic acid (C 18:3 ) was fairly constant throughout the experiment. The proportion of the total C lB -unsaturated fatty acids in groups 1,2,3 and 4 in the test period was on average 4.9, 4.6, 5.9 and 2.5 % units lower than in the standardization and posttest periods. The differences between the groups were not significant (P > 0.05), the difference between groups 3 and 4 was indicative (P < 0.10).
The rapeseed oil of varieties low in erucic acid contains, on average, 56 % oleic acid (Gig.,) 23 % linolic acid (C l8:2 ) and 12 ®/o linoleic acid (C 18:3 (ANON.). In spite of the high proportion of these unsaturated fatty acids, the diets containing the rapeseed fat did not significantly improve the softness of the milk fat in this experiment. The main (Salo et ai. 1982) , the animal received 15 g digestible crude fat per kg FCM, the contribution of rapeseed being only 2 g/kg FCM. Frank (1978) found that the iodine number of the milk fat was clearly higher when the animals received a diet containing 8.4 % crushed rapeseed in the concentrate mixture than when they were on a diet of rapeseed meal. The amount of digestible crude fat that the animals received in the rapeseed was, however, 10 g/kg FCM, the total amount being 25-28 g.
The effect of fat and oil additives on milk production and the milk fat composition has varied from study to study (Armstrong and Prescott 1971) . The reasons have probably been differences in the fat content of the basic feeds and in the effect of the fat on the digestibility of the other components (Brooks et al. 1954, Palmquist and Jenkins 1980 Pienimuotoisessa ja vain suuntaa antavaksi tarkoitetussa kokeessa selvitettiin rypsin rasvan vaikutusta maidontuotannossa. Säilörehu-ja heinäruokinnalla olevien lehmien ohra -kaura-väkirehuseokseen lisättiin eri dieeteissä rypsirehua seuraavasti: 1) tavallista rypsirouhetta, 2) tavallista rypsirouhetta + rypsiöljyä, 3) tavallista rypsirouhetta + rikottuja siemeniä ja 4) suojattua rasvaista rypsirouhetta. Rypsirehun rasvapitoisuus oli dieeteissä 2 ja 3 7.1 Vo, dieetissä 4 6.3 % sekä tavallisessa rouheessa 2.4 % kuiva-aineesta. Kutakin rypsirehua käytettiin väkirehuseoksessa 13 %.
Kaikilla rypsirehuilla oli selvä positiivinen vaikutus maidontuotantoon. Maidon rasva-ja valkuaispitoisuuteen, sekä maitorasvan jodilukuun ja rasvahappokoostumukseen sen sijaan ei rypsirehuilla ollut selvää vaikutusta. Syynä lienee osaltaan se, että rypsirehujen rasvapitoisuus jäi suhteellisen alhaiseksi. Lehmät saivat dieeteillä 2, 3 ja 4 rypsirasvaa sulavana raakarasvana vain 2 g/kg 4 %:ista maitoa, kokonaisrasvamäärän ollessa vastaavasti 15 g sulavaa raakarasvaa/kg maitoa.
